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(54) WASTE WATER TREATING APPARATUS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a waste water treating 
apparatus in which quality of treated water can be highly kept and 
treating cost can be suppressed low. 

SOLUTION: A waste water feeding means 2 for feeding org. 
substance-contg. waste water, a waste water treating part 5 
provided with a photo-catalyst 3 in which the org. substances in 
the waste water fed from the waste water feeding means 2 are 
photo-oxidatively decomposed in the presence of light, a light 
intensity detecting means 6 for detecting intensity of natural light 
irradiated on the photo-catalyst 3, a waste water feeding amt. 
controlling means 7 for controlling amt. of feeding of the waste 
water to the waste water treating part 5 based on the intensity of 
natural light detected by the light intensity detecting means 6, an 
artificial light irradiating part 10 with an artificial light source 9 for 
irradiating an artificial light to the photo-catalyst 3 in the waste 
water treating part 5 and an artificial light controlling part 12 for 
controlling the intensity of the artificial light based on the intensity 
of the natural light detected by the light intensity detecting means 
6, are provided. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The sewage disposal section equipped with the photocatalyst which understands the organic substance 
in the sanitary sewage supplied from a sanitary-sewage supply means to supply the organic substance content 
sanitary sewage, and the sanitary-sewage supply means a photooxidized part under existence of light, The sewage 
treatment unit characterized by having an optical oh -the -strength detection means to detect the reinforcement of 
the natural light irradiated by the photocatalyst, and a sanitary-sewage amount-of-supply accommodation means 
to adjust the sanitary-sewage amount of supply to the sewage disposal section based on the reinforcement of the 
natural light detected by the optical on-the-strength detection means. 

[Claim 2] It is the sewage treatment unit characterized by enabling it for a sanitary-sewage amount-of-supply 
accommodation means to proportion the sanitary-sewage amount of supply about the reinforcement of said natural 
light mostly in a sewage treatment unit according to claim 1. 

[Claim 3] It is the sewage treatment unit which makes the photoelectric cell which generates a sanitary-sewage 
amount-ol^supply accommodation means in a sewage treatment unit according to claim 1 according to the 
reinforcement of the natural light the source of power, and is characterized by enabling it to proportion the 
sanitary-sewage amount of supply in the amount of generations of electrical energy of this photoelectric cell 
mostly. 

[Claim 4] The sewage treatment unit characterized by having the artificial-light exposure section which has the 
artificial source which irradiates the artificial light at the photocatalyst of the sewage disposal section, and the 
artificial-light control section which adjusts the reinforcement of the artificial light based on the reinforcement of 
the natural light detected by the optical on-the-strength detection means in a sewage treatment unit given in any 
1 term among claims 1-3. 

[Claim 5] It is the sewage treatment unit characterized by an artificial-light control section being able to control 
lighting and putting out lights of an artificial source in a sewage treatment unit according to claim 4 based on said 
natural light reinforcement, and enabling it to make the reinforcement of the artificial light mostly in inverse 
proportion to the reinforcement of said natural light at the time of lighting of an artificial source. 
[Claim 6] The sewage treatment unit characterized by to have the sewage-disposal section equipped with the 
photocatalyst which understands the organic substance in the sanitary sewage supplied from a sanitary-sewage 
supply means supply the organic-substance content sanitary sewage, and a sanitary-sewage supply means a 
photooxidized part under existence of light, an organic-substance concentration detection means detect the 
organic-substance concentration of the sanitary sewage supplied to the sewage-disposal section, and a sanitary- 
sewage amount-of-supply accommodation means adjust the sanitary-sewage amount of supply to the sewage- 
disposal section based on the organic-substance concentration detected by the organic-substance concentration 
detection means. 

[Claim 7] It is the sewage treatment unit characterized by the sanitary-sewage amount-of-supply accommodation 
means enabling it to make the sanitary-sewage amount of supply mostly in inverse proportion to the organic 
substance concentration in the sanitary sewage in a sewage treatment unit according to claim 6. 
[Claim 8] The sewage treatment unit characterized by having the artificial-light exposure section which has the 
artificial source which irradiates the artificial light at the photocatalyst of the sewage disposal section in a sewage 
treatment unit according to claim 6 or 7, and the artificial-light control section which adjusts the reinforcement of 
the artificial light based on the organic substance concentration detected by the. organic substance concentration 
detection means. v 

[Claim 9] It is the sewage treatment unit characterized by an artificial-light control section being able to control 
lighting and putting out lights of an artificial source in a sewage treatment unit according to claim 8 based on said 
organic substance concentration, and enabling it to. pro portion the reinforcement of the artificial light to said 
organic substance concentration mostly at the time of lighting of an artificial source. 

[Claim 10] The sewage disposal section equipped with the photocatalyst which understands the organic substance 
in the sanitary sewage supplied from a sanitary-sewage supply means to supply the organic substance content 
sanitary sewage, and the sanitary-sewage supply means a photooxidized part under existence of light, An optical 
on-the-strength detection means to detect the reinforcement of the natural light irradiated by the photocatalyst, 
and an organic substance concentration detection means to detect the organic substance concentration of the 
sanitary sewage supplied to the sewage disposal section, The sewage treatment unit characterized by having a 
sanitary-sewage amount-of-supply accommodation means to adjust the sanitary-sewage amount of supply to the 



sewage disposal section based on the organic substance concentration in the sanitary sewage detected by the 
reinforcement of the natural light and/or the organic substance concentration detection means which were 
detected by the optical on-the-strength detection means. 

[Claim 1 1] It is the sewage treatment unit characterized by enabling it for a sanitary-sewage amount-of^supply 
accommodation means to proportion the sanitary-sewage amount of supply to natural light reinforcement / organic 
substance concentration mostly in a sewage treatment unit according to claim 10. 

[Claim 12] The sewage treatment unit characterized by having the artificiaHight control section which adjusts the 
reinforcement of the artificial light based on the organic substance concentration in the sanitary sewage detected 
by the artificial-light exposure section which has the artificial source which irradiates the artificial light at the 
photocatalyst of the sewage disposal section in a sewage treatment unit according to claim 10 or 11, and the 
reinforcement of the natural light and/or the organic substance concentration detection means which were 
detected by the optical on-the-strength detection means. 

[Claim 13] It is the sewage treatment unit characterized by an artificial-light control section being able to control 
lighting and putting out lights of an artificial source in a sewage treatment unit according to claim 13 based on said 
natural light reinforcement or said organic substance concentration, and enabling it to make the reinforcement of 
the artificial light mostly in inverse proportion to natural light reinforcement / organic substance concentration at 
the time of lighting of an artificial source. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which processes the organic substance in the 

sanitary sewage containing the organic substance. 

[0002] 

[Description of the Prior Art] Conventionally, the thing using the photocatalyst as equipment which processes the 
organic substance content sanitary sewage is known. This equipment irradiates light and urges photooxidation 
disassembly of the organic substance in the sanitary sewage to this photocatalyst while it contacts the organic 
substance content sanitary sewage to photo catalysts, such as a titanium dioxide. As a sewage treatment unit using 
a photocatalyst, the thing by which it was made for the natural light to be irradiated by the photocatalyst, and the 
thing constituted so that it might have artificial sources, such as an ultraviolet ray lamp, and the light from this 
light source could perform oxidative degradation of the organic substance are used 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it was in the above-mentioned conventional technique, 
there were the following problems. In the sewage treatment unit using the natural light as a light which irradiates 
the above-mentioned photocatalyst, since the reinforcement of the natural light was influenced by the weather 
etc., there was a problem from which a throughput does not become fixed but the quality of treated water 
becomes unstable. Moreover, in the sewage treatment unit using artificial sources, such as an ultraviolet ray lamp, 
although the throughput was stabilized, there was a problem on which the facility cost which an artificial source 
etc. takes, and power cost increase. This invention aims at offering the sewage treatment unit which was made in 
view of the above-mentioned situation, and can maintain the quality of treated water good, and can hold down 
processing cost low. 
[0004] 

[Means for Solving the Problem] A sanitary-sewage supply means by which the sewage treatment unit of this 
invention supplies the organic substance content sanitary sewage, The sewage disposal section equipped with the 
photocatalyst which understands the organic substance in the sanitary sewage supplied from the sanitary-sewage 
supply means a photooxidized part under existence of light, It is characterized by having an optical on-the- 
strength detection means to detect the reinforcement of the natural light irradiated by the photocatalyst, and a 
sanitary-sewage amount-of-supply accommodation means to adjust the sanitary-sewage amount of supply to the 
sewage disposal section based on the reinforcement of the natural light detected by the optical on-the-strength 
detection means. Said sanitary-sewage amount-of-supply accommodation means can be constituted so that the 
sanitary-sewage amount of supply can be mostly proportioned about the reinforcement of said natural light. 
Moreover, a sanitary-sewage amount-of-supply accommodation means can make the photoelectric cell generated 
according to the reinforcement of the natural light the source of power, and it can constitute it so that the 
sanitary-sewage amount of supply can be mostly proportioned in the amount of generations of. electrical energy of 
this photoelectric cell. Moreover, said sewage treatment unit shall have the artificial-light exposure section which 
has the artificial source which irradiates the artificial light in the photocatalyst of the sewage disposal section, and 
the artificial-light control section which adjusts the reinforcement of the artificial light based on the reinforcement 
of the natural light detected by the optical on-the-strength detection means. As for said artificial-light control 
section, it is desirable to constitute so that lighting and putting out lights of an artificial source can be controlled 
based on said natural light reinforcement and the reinforcement of the artificial light can be made mostly in inverse 
proportion to the reinforcement of said natural light at the time of lighting of an artificial source. Moreover, a 
sanitary-sewage supply means by which the sewage treatment unit of this invention supplies the organic 
substance content sanitary sewage, The sewage disposal section equipped with the photocatalyst which 
understands the organic substance in the sanitary sewage supplied from the sanitary-sewage supply means a 
photooxidized part under existence of light, It shall have an organic substance concentration detection means to 
detect the organic substance concentration of the sanitary sewage supplied to the sewage disposal section, and a 
sanitary-sewage amount-of-supply accommodation means to adjust the sanitary-sewage amount of supply to the 
sewage disposal section based on the organic substance concentration detected by the organic substance 
concentration detection means. Said sanitary-sewage amount-of-supply accommodation means can constitute the 
sanitary-sewage amount of supply so that it can be made mostly in inverse proportion to the organic substance 



concentration in the sanitary sewage. Moreover, said sewage treatment unit shall have the artificial-light exposure 
section which has the artificial source which irradiates the artificial light in the photocatalyst of the sewage 
disposal section, and the artificial-light control section which adjusts the reinforcement of the artificial light based 
on the organic substance concentration detected by the organic substance concentration detection means. As for 
said artificial-light control section, it is desirable to constitute so that lighting and putting out lights of an artificial 
source can be controlled based on said organic substance concentration and the reinforcement of the artificial 
light can be mostly proportioned to said organic substance concentration at the time of lighting of an artificial 
source. Moreover, a sanitary-sewage supply means by which the sewage treatment unit of this invention supplies 
the organic substance content sanitary sewage, The sewage disposal section equipped with the photocatalyst 
which understands the organic substance in the sanitary sewage supplied from the sanitary-sewage supply means 
a photooxidized part under existence of light. An optical on -the -strength detection means to detect the 
reinforcement of the natural light irradiated by the photocatalyst, and an organic substance concentration 
detection means to detect the organic substance concentration of the sanitary sewage supplied to the sewage 
disposal section, It shall have a sanitary-sewage amount-o^supply accommodation means to adjust the sanitary- 
sewage amount of supply to the sewage disposal section based on the organic substance concentration in the 
sanitary sewage detected by the reinforcement of the natural light and/or the organic substance concentration 
detection means which were detected by the optical on-the-strength detection means. Said sanitary-sewage 
amount-of-supply accommodation means can constitute the sanitary-sewage amount of supply so that it can be 
made to be proportional to natural light reinforcement / organic substance concentration mostly. Moreover, said 
sewage treatment unit shall have the artificial-light control section which adjusts the reinforcement of the artificial 
light based on the organic substance concentration in the sanitary sewage detected by the artificial-light exposure 
section which has the artificial source which irradiates the artificial light in the photocatalyst of the sewage 
disposal section, and the reinforcement of the natural light and/or the organic substance concentration detection 
means which were detected by the optical on-the-strength detection means. As for said artificial-light control 
section, it is desirable to constitute so that lighting and putting out lights of an artificial source can be controlled 
based on said natural light reinforcement or said organic substance concentration and the reinforcement of the 
artificial light can be made mostly in inverse proportion to natural light reinforcement / organic substance 
concentration at the time of lighting of an artificial source. 
[0005] 

[Embodiment of the Invention] The sewage treatment unit 20 which drawing 1 shows the 1st operation gestalt of 
the sewage treatment unit of this invention, and is shown here The depot 1 used as the source of supply of the 
organic substance content sanitary sewage, and the sanitary-sewage supply line 2 used as a sanitary-sewage 
supply means to supply the sanitary sewage in a depot 1, The sewage disposal section 5 which has. the sanitary- 
sewage flow conduit way 4 filled up with the photocatalyst 3 which carries out photooxidation decomposition of the 
organic substance in the sanitary sewage supplied from the sanitary-sewage supply line 2. The sensor 6 on the 
strength [ optical ] used as an optical on-the-strength detection means to detect the reinforcement of the natural 
light irradiated by the photocatalyst 3, The sanitary-sewage amount-of-supply controller 7 used as a sanitary- 
sewage amount-of-supply accommodation means to adjust the sanitary-sewage amount of supply supplied to the 
sewage disposal section 5, The artificial- light exposure section 10 which has the ultraviolet-rays light source 9 
which is an artificial source which irradiates ultraviolet-rays light in a photocatalyst 3, The artificial-light control 
section 12 which adjusts the ultraviolet-rays luminous intensity from the ultraviolet-rays light source 9 based on 
the reinforcement of the natural light detected by the sensor 6 on the strength [ optical ], It should have 
photoelectric-cell 15a for charge connected to the treated water tank 14 by which the treated water which passed 
through the sewage disposal section 5 is introduced, the power source 15 connected to the sanitary-sewage 
amount-of-supply controller 7 and the artificial-light control section 12, and the power source 15. 
[0006] Straight-line duct 4a of the shape of two or more straight pipe is put in order in parallel mutually, each 
edges are connected so that these straight-lines duct 4a may form one passage which has inlet-port section 4c 
and 4d of outlet sections as a whole, holder 4b is fixed mutually and the sanitary-sewage flow conduit way 4 of the 
sewage disposal section 5 is constituted. What consists of an ingredient which can penetrate the artificial light and 
the natural lights, such as ultraviolet-rays light, as an ingredient of straight-line duct 4a is used, and transparent 
materials, such as glass and synthetic resin, are usable. As straight-line duct 4a, what is the bore of 15-20mm and 
the outer diameter of 17-25mm, for example can be used. 

[0007] As a photocatalyst 3 with which it filled up in the sanitary-sewage flow conduit way 4, it is activated by the 
exposure of light, for example, a near ultraviolet ray, and what can promote the photooxidation decomposition 
reaction of the organic substance in contact with this is used, for example, Ti02, CdS, SrTi03, and Fe203 grade 
are usable. It is desirable to fabricate granular and to use [ with a mean particle diameter of about 2-10mm ] this 
photocatalyst 3. 

[0008] As a sensor 6 on the strength [ optical ], a general-purpose ultraviolet sensor, an illuminance sensor, etc. 
can be used. The sensor 6 on the strength [ optical ] can be installed near the location 4 where the reinforcement 
of the natural light irradiated by this becomes almost equal to the reinforcement of the natural light irradiated by 
the photocatalyst 3 in the sanitary-sewage flow conduit way 4, for example, a sanitary-sewage flow conduit way, 
and the reinforcement (it may only be hereafter called natural light reinforcement) of the natural light irradiated by 
the photocatalyst 3 can be detected now. As for the sensor 6 on the strength [ optical ], it should be desirable to 
have enabled it to output the detecting signal of the electrical-potential-difference value according to natural light 



reinforcement or a current value, and the method which proportions mostly the electrical-potential-difference 
value or current value (detecting-signal value) of a detecting signal about natural light reinforcement should be 
adopted. 

[0009] The sanitary-sewage amount-of-supply controller 7 shall have the sanitary-sewage control section 8 which 
should .be based on the natural light reinforcement detected by the sensor 6 on the strength [ optical ] in the 
sanitary-sewage amount of supply by liquid-sending pump 7a which sends the sanitary sewage in a depot 1 to the 
sewage disposal section 5, and liquid-sending pump 7a. The sanitary-sewage amount-of-supply controller 7 can be 
constituted so that the sanitary-sewage amount of supply to the sewage disposal section 5 by liquid-sending pump 
7a can be mostly proportioned about natural light reinforcement based on the detecting-signal value from the 
sensor 6 on the strength [ optical ]. 

[0010] The artificial-light exposure section 10 has the ultraviolet-rays light source 9 of the shape of two or more 
straight pipe arranged in parallel mutually, and rectangle tabular holder 9a which fixes these, and that whole 
enables it to irradiate this artificial-light exposure section 10 in ultraviolet-rays light from the lower part of the 
sanitary-sewage flow conduit way 4. 

[0011] A general-purpose excimer lamp etc. can be used as the ultraviolet-rays light source 9. Reflecting plate 9b 
is prepared, when the ultraviolet-rays light source 9 lights up in the field by the side of the ultraviolet-rays light 
source 9 of holder 9a, the light irradiated towards reflecting plate 9b from the ultraviolet-rays light source 9 is 
reflected in it at high effectiveness, and the photocatalyst 3 in the sanitary-sewage flow conduit way 4 enables it 
to irradiate the reflected light. 

[0012] The artificial-light control section 12 can control lighting and putting out lights of the ultraviolet-rays light 
source 9 based on natural light reinforcement, and can adjust ultraviolet-rays luminous intensity now based on 
natural light reinforcement at the time of lighting of the ultraviolet-rays light source 9. When the artificial-light 
control section 12 is less than the set point as which the detecting-signal value from the sensor 6 on the strength 
[ optical ] was determined beforehand. Namely, when the luminous intensity which the ultraviolet-rays light source 
9 is made to turn on, and is irradiated by the photocatalyst 3 can be raised when natural light reinforcement is less 
than the set point defined beforehand, and a detecting-signal value turns into beyond the above-mentioned set 
point, That is, when it becomes beyond the set point as which natural light reinforcement was determined 
beforehand, the ultraviolet-rays light source 9 can be made to switch off. Moreover, as for the artificial-light 
control section 12, it is desirable to enable it to make mostly in inverse proportion to the reinforcement of the 
natural light the ultraviolet-rays luminous intensity irradiated by the photocatalyst 3 from the ultraviolet-rays light 
source 9 based on the detecting-signal value from the sensor 6 on the strength [ optical ] at the time of lighting of 
the ultraviolet-rays light source 9. 

[0013] He connects with liquid-sending pump 7a, and is trying for a power source 15 to turn into a source of power 
of liquid-sending pump 7a. When the battery charged with the output of photoelectric-cell 15a for charge is used 
as a power source 15, since the above-mentioned natural light reinforcement can use the power charged by 
photoelectric-cell 15a under sufficient conditions and the power cost reduction of it becomes possible under a 
condition with the inadequate reinforcement of the natural light of not only the bottom of the condition from which 
sufficient natural lights, such as daytime at the time of fine weather, are acquired, for example but the time of a 
clouded sky, after sunset, etc., it is desirable. General-purpose semiconductor cells, such as an amorphous 
photoelectric cell generated by irradiating light as photoelectric-cell 15for charge a, a polycrystal photoelectric 
cell, and a crystall luminescence cell, etc. are usable. 

[0014] In addition, electric supply also to the artificial-light control section 12 of a power source 15 is enabled. 
Moreover, as a power source 15, a general-purpose direct current or AC power supply can also be used. Moreover, 
the sign 16 in drawing shows the filter which filters the sanitary sewage in the sanitary-sewage supply line 2. 
[0015] Next, an example of the operation of the sewage treatment unit 20 of this operation gestalt is explained. As 
sanitary sewage set as the object of processing by the sewage treatment unit 20 of this operation gestalt, the 
industrial wastewater containing the organic substance, a waterworks, sewage, domestic wasted water, etc. can be 
mentioned. In this example of use, based on the reinforcement of the natural light detected by the sensor 6 on the 
strength [ optical ], the sanitary-sewage amount of supply to the sewage disposal section 5 by liquid-sending pump 
7a sets up beforehand the sanitary-sewage amount-of-supply controller 7 so that it may be proportional to the 
above-mentioned natural light reinforcement mostly. Moreover, the artificial-light control section 12 is set up so 
that the ultraviolet-rays luminous intensity from the ultraviolet-rays light source 9 may be mostly in inverse 
proportion to the reinforcement of the natural light at the time of lighting of the ultraviolet-rays light source 9. 
[0016] How to process the sanitary sewage under the condition from which the natural light of sufficient 
reinforcement, such as daytime at the time of fine weather, is hereafter acquired under the condition which is 
beyond the set point as which the reinforcement of the above-mentioned natural light was determined beforehand 
is explained. First, the processed sanitary sewage stored in the depot 1 is supplied from inlet-port section 4c 
through the sanitary-sewage supply line 2 in the sanitary-sewage flow conduit way 4 of the sewage disposal 
section 5 by the predetermined flow rate according to the reinforcement of the natural light detected by the 
sensor 6 on the strength [ optical ]. The processed sanitary sewage supplied in the sanitary-sewage flow conduit 
way 4 contacts the photocatalyst 3 in the sanitary-sewage flow conduit way 4 in the process in which the inside of 
the sanitary-sewage flow conduit way 4 is flowed. 

[0017] Under the present circumstances, the natural light irradiated through the sanitary-sewage flow conduit way 
4 which consists of an ingredient which can penetrate light, for example, a near ultraviolet ray, is activated, and a 



photocatalyst 3 carries out oxidative degradation of the organic substance in the processed sanitary sewage in 
contact with a photocatalyst 3 by that catalysis. The processed sanitary sewage by which the organic substance 
was disassembled by contact to a photocatalyst 3 flows out of 4d of outlet sections of the sanitary-sewage flow 
conduit way 4 as treated water with which organic substance concentration decreased, and flows into the treated 
water tank 14. 

[0018] Although the activity of a photocatalyst 3 falls and organic substance oxidative degradation processing 
effectiveness falls when the reinforcement of the natural light irradiated by the photocatalyst 3 falls Since he is 
trying for the sanitary-sewage amount of supply by liquid-sending pump 7a to be proportional to the above- 
mentioned natural light reinforcement mostly in this example of use as above-mentioned, according to the amount 
of fails of natural light reinforcement the amount of liquid sending of liquid-sending pump 7a falls, and the amount 
of sanitary sewage supplied in the sanitary-sewage flow conduit way 4 per unit time amount is lessened. For 
example, when the reinforcement of the natural light irradiated by the sewage disposal section 5 becomes 
abbreviation half, the oxidative degradation processing effectiveness of the organic substance by the photocatalyst 
3 and the flow rate of the sanitary sewage supplied to the sewage disposal section 5 although it falls to 
abbreviation one half serve as abbreviation half, and the total amount of the organic substance which flows into the 
sewage disposal section 5 per unit time amount serves as abbreviation half. Thus, since the amount of organic 
substance in the sanitary sewage supplied to the sewage disposal section 5 becomes a thing according to luminous 
intensity, the organic substance concentration in the treated water obtained is kept low. 

[0019] On the contrary, when the reinforcement of the natural light irradiated by the photocatalyst 3 increases, 
according to the augend of natural light reinforcement, the amount of liquid sending of liquid-sending pump 7a 
increases by the sanitary-sewage control section 8. In this case, although the total amount of the organic 
substance in the sanitary sewage supplied to per unit time amount at the sewage disposal section 5 increases, 
since the oxidative degradation processing effectiveness of the organic substance improves according to increase 
of natural light reinforcement, the organic substance concentration of the treated water obtained is kept low. For 
example, when the reinforcement of the natural light irradiated by the sewage disposal section 5 doubles [ about ], 
the flow rate of the sanitary sewage supplied to the sewage disposal section 5 also becomes twice [ about J, but 
since the oxidative degradation processing effectiveness of the organic substance by the photocatalyst 3 also 
becomes twice [ about ], the organic substance concentration in treated water is kept low. Thus, when the 
reinforcement of the natural light increases, the amount of sewage disposal can be raised, without worsening 
quality of treated water. 

[0020] Next, the reinforcement of the natural light decreases by weather change, sunset, etc., and actuation of the 
sewage treatment unit 20 when the luminous intensity detected by the sensor 6 on the strength [ optical ] is less 
than the set point defined beforehand is explained. When the reinforcement of the natural light is less than the 
above-mentioned set point, the artificial-light control section 12 makes the ultraviolet-rays light source 9 turn on 
based on the detecting signal outputted by the sensor 6 on the strength [ optical ]. The luminous intensity which 
ultraviolet-rays light is emitted from the ultraviolet-rays light source 9, and the emitted ultraviolet-rays light is 
irradiated by this by the photocatalyst 3 in the sanitary-sewage flow conduit way 4, and is irradiated by the 
photocatalyst 3 is maintained beyond the above-mentioned set point. For this reason, the sewage disposal 
effectiveness by the photocatalyst 3 is maintained highly, and the organic substance concentration in treated 
water is kept low. 

[0021] In case the ultraviolet-rays light source 9 lights up, the ultraviolet-rays luminous intensity emitted by the 
artificial-light control section 12 from the ultraviolet-rays light source 9 comes to be in inverse proportion to the 
reinforcement of the natural light detected by the sensor 6 on the strength [ optical ]. By this, ultraviolet-rays 
luminous intensity irradiated from the ultraviolet-rays light source 9 is made into necessary minimum, the power 
cost which the ultraviolet-rays light source 9 takes is held down, and it becomes possible to plan processing cost 
reduction. 

[0022] If it was in the sewage treatment unit 20 of this operation gestalt, since it should have the sanitary-sewage 
amount-of^supply controller 7 which adjusts the sanitary-sewage amount of supply based on the reinforcement of 
the natural light detected by the sensor 6 on the strength [ optical ] which detects the reinforcement of the 
natural light irradiated by the photocatalyst 3, and the sensor 6 on the strength [ optical ], the photooxidation 
decomposition throughput by the photocatalyst 3 should be embraced in the amount of the sanitary sewage 
supplied to the sewage disposal section 5. Therefore, processing effectiveness can be raised while always keeping 
low the organic substance concentration in treated water, even when the reinforcement of the natural light 
irradiated by the photocatalyst 3 is changed. 

[0023] Moreover, according to the photooxidation decomposition throughput of a photocatalyst 3, the quality of 
treated water is [ the amount of the sanitary sewage supplied to the sewage disposal section 5 ] correctly 
certainly maintainable by enabling it to proportion mostly the sanitary-sewage amount of supply to the sewage 
disposal section 5 by liquid-sending pump 7a about the above-mentioned natural light reinforcement good. 
[0024] Moreover, only when the reinforcement of the natural light falls under to the above-mentioned set point by 
having had the artificial-light exposure section 10 which has the ultraviolet-rays light source 9, and the artificial- 
light control section 12 which adjusts ultraviolet-rays luminous intensity based on natural light reinforcement, the 
artificial-light exposure section 10 can be used, an ultraviolet-rays light exposure can be performed to a 
photocatalyst 3, and the luminous intensity given to a photocatalyst 3 can be maintained highly. For this reason, 
even when the luminous intensity given to a photocatalyst 3 runs short compared with the sewage treatment unit 



only using the conventional natural light, this can be compensated immediately, the activity of a photocatalyst 3 
can be maintained highly, and the organic substance concentration in treated water can be certainly kept low. 
Moreover, since the artificial light is used only when natural light reinforcement runs short, compared with the 
sewage treatment unit onjy using the conventional artificial light, the cost which an artificial-light exposure takes 
can be controlled low, and processing cost reduction can be planned. 

[0025] Furthermore, according to the photooxidation decomposition throughput of a photocatalyst 3, much more 
processing cost control is correctly attained in the luminous intensity given to a photocatalyst 3 by enabling it to 
make ultraviolet-rays luminous intensity when the ultraviolet- rays light source 9 turns on the artificial-light control 
section 12 mostly in inverse proportion to natural light reinforcement. 

[0026] Next, the 2nd operation gestalt of the sewage treatment unit of this invention is explained. The sewage 
treatment unit 30 which drawing 2 shows the 2nd operation gestalt of the sewage treatment unit of this invention, 
and is shown here is replaced with a power source 15 and photoelectric-cell 15a, are the point that the 
photoelectric cell 19 for sanitary-sewage amount-of-supply accommodation connected to liquid-sending pump 7a 
is formed, and the point that the sanitary-sewage control section 8 is not formed, and differs from the sewage 
treatment unit 20 of the operation gestalt of the above 1st. 

[0027] General-purpose semiconductor cells, such as an amorphous photoelectric cell generated by irradiating light 
as a photoelectric cell 19 for sanitary-sewage amount-of-supply accommodation, a polycrystal photoelectric cell, 
and a crystall luminescence cell, etc. are usable. That to which the amount of generations of electrical energy is 
proportional to the natural light reinforcement irradiated by the photoelectric cell 19 mostly as a photoelectric cell 
19 is used. A photoelectric cell 19 is installed near the location 4 where the reinforcement of the natural light 
irradiated by this becomes almost equal to the reinforcement of the natural light irradiated by the photocatalyst 3 
in the sanitary-sewage flow conduit way 4, for example, a sanitary-sewage flow conduit way, and the amount of 
generations of electrical energy according to the luminous intensity irradiated by the photocatalyst 3 is obtained. A 
photoelectric cell 19 can be connected to liquid-sending pump 7a, and the sanitary-sewage amount of supply by 
liquid-sending pump 7a can be mostly proportioned now about the natural light reinforcement irradiated by the 
photoelectric cell 19. 

[0028] When performing sewage disposal using the above-mentioned sewage treatment unit 30 and the 
reinforcement of the natural light irradiated by the photoelectric cell 19 is changed, according to this natural light 
reinforcement, the amount of generations of electrical energy of a photoelectric cell 19 fluctuates, and the amount 
of liquid sending of liquid-sending pump 7a fluctuates based on this. For example, when the reinforcement of the 
natural light irradiated by the photocatalyst 3 becomes twice [ about ], the amount of generations of electrical 
energy of a photoelectric cell 19 becomes twice [ about ], and the amount of liquid sending of liquid-sending pump 
7a also increases twice [ about ]. On the contrary, when the reinforcement of the natural light irradiated by the 
photocatalyst 3 becomes abbreviation half, the amount of liquid sending of liquid-sending pump 7a also serves as 
abbreviation half. 

[0029] Thus, processing effectiveness can be raised, while adjusting the sanitary-sewage amount of supply 
according to the reinforcement of this natural light and keeping low the organic substance concentration in treated 
water, even when the reinforcement of the natural light given to a photocatalyst 3. is changed like the sewage 
treatment unit 20 of the 1st above-mentioned operation gestalt, if it is in the sewage treatment unit 30 of this 
operation gestalt. 

[0030] Moreover, if it is in the above-mentioned sewage treatment unit 30, by using the photoelectric cell 19 
generated by the natural light as a source of power of liquid-sending pump 7a, in addition to the above-mentioned 
effectiveness, the power cost which the drive of liquid-sending pump 7a takes can be reduced, and the 
effectiveness that processing cost reduction can be planned can be acquired. Moreover, the sanitary-sewage 
control section 8 is made unnecessary, and the effectiveness that facility cost reduction becomes possible is also 
acquired. 

[0031] Next, the 3rd operation gestalt of the sewage treatment unit of this invention is explained. The sewage 
treatment unit 40 which drawing 3 shows the 3rd operation gestalt of the sewage treatment unit of this invention, 
and is shown here The point that the sensor 6 on the strength [ optical ] is not formed, but the organic substance 
concentration sensor 13 which detects the organic substance concentration of the sanitary sewage in a depot 1 is 
formed, Replace with the artificial-light control section 12, and it is based on the organic substance concentration 
in the sanitary sewage detected by the organic substance concentration sensor 13. The point that the artificial- 
light control section 22 which adjusts the ultraviolet-rays luminous intensity irradiated from the ultraviolet-rays 
light source 9 is formed, and the sanitary-sewage amount-of-supply controller shown with a sign 17 Liquid-sending 
pump 7a, It differs from the sewage treatment unit 20 of the operation gestalt of the above 1st at the point which 
shall consist of a sanitary-sewage control section 18 which should be based on the organic substance 
concentration in the sanitary sewage detected by the organic substance concentration sensor 13 in the sanitary- 
sewage amount of supply by liquid-sending pump 7a. 

[0032] As an organic substance concentration sensor 13, a general-purpose COD sensor, TC sensor, etc. can be 
used. The organic substance concentration sensor 13 can be installed in a depot 1, and can detect now the organic 
substance concentration (it may only be hereafter called organic substance concentration) of the sanitary sewage 
in a depot 1. As for the organic substance concentration sensor 13, it should be desirable to have enabled it to 
output the detecting signal of the electrical-potential-difference value according to the concentration of the 
organic substance or a current value, and the method which proportions mostly the electrical-potential-difference 



value or current value (detecting-signal value) of a detecting signal to organic substance concentration should be 
adopted. The sanitary-sewage amount-of-supply controller 17 can make it possible to make the sanitary-sewage 
amount of supply to the sewage disposal section 5 by liquid-sending pump 7a mostly in inverse proportion to the 
above-mentioned organic substance concentration based on the detecting-signal value from the organic substance 
concentration sensor 13. 

[0033] The artificial-light control section 22 can control lighting and putting out lights of the ultraviolet-rays light 
source 9 based on the above-mentioned organic substance concentration, and can adjust ultraviolet-rays luminous 
intensity now based on organic substance concentration at the time of lighting of the ultraviolet-rays light source 
9. When the artificial-light control section 22 becomes beyond the set point as which the detecting-signal value 
from the organic substance concentration sensor 13 was determined beforehand, Namely, when less than the set 
point as which the luminous intensity which the ultraviolet-rays light source 9 is made to turn on, and is irradiated 
by the photocatalyst 3 could be raised when it became beyond the set point as which organic substance 
concentration was determined beforehand, and the detecting-signal value was determined beforehand, That is, 
when organic substance concentration is less than the set point defined beforehand, the ultraviolet-rays light 
source 9 can be made to switch off. As for the artificial-light control section 22, it is desirable to enable it to 
proportion mostly the ultraviolet-rays luminous intensity from the ultraviolet-rays light source 9 to the organic 
substance concentration in the sanitary sewage based on a detecting-signal value at the time of lighting of the 
ultraviolet-rays light source 9. 

[0034] Next, an example of the operation of the sewage treatment unit 40 of this operation gestalt is explained. In 
this example of use, based on the organic substance concentration in the. sanitary sewage detected by the organic 
substance concentration sensor 13, the sanitary-sewage amount of supply to the sewage disposal section 5 by 
liquid-sending pump 7a sets up beforehand the sanitary-sewage amount-of-supply controller 17 so that it may be 
mostly in inverse proportion to the above-mentioned organic substance concentration. Moreover, the artificial-light 
control section 22 is set up so that the ultraviolet-rays luminous intensity from the ultraviolet-rays light source 9 
may be proportional to organic substance concentration mostly at the time of lighting of the ultraviolet-rays light 
source 9. 

[0035] In this example of use, since he is trying for the sanitary-sewage amount of supply to be mostly in inverse 
proportion to the organic substance concentration of the sanitary sewage, when the organic substance 
concentration in the sanitary sewage increases, the amount of sanitary sewage per [ which is supplied to the 
sewage disposal section 5 according to the augend of organic substance concentration ] time amount is lessened. 
For example, when the organic substance concentration of the sanitary sewage becomes twice [ about ], the 
amount of sanitary sewage supplied to the sewage disposal section 5 serves as abbreviation half. On the contrary, 
when the organic substance concentration in the sanitary sewage decreases, the amount of sanitary sewage per 
[ which is supplied to the sewage disposal section 5 according to the decrement of organic substance 
concentration ] time amount increases. For example, when the organic substance concentration of the sanitary 
sewage becomes abbreviation half, the amount of sanitary sewage supplied to the sewage disposal section 5 
becomes twice [ about ]. Therefore, the total amount of the organic substance supplied to per unit time amount at 
the sewage disposal section 5 is maintained almost uniformly, and the organic substance concentration in the 
treated water obtained is kept low. 

[0036] When organic substance concentration increases beyond the above-mentioned set point, the ultraviolet- 
rays light source 9 is switched on by the artificial-light control section 22, and the luminous intensity irradiated by 
the photocatalyst 3 by this increases. When the organic substance concentration in the sanitary sewage which 
should be processed is generally high in organic substance content sewage disposal, there is an inclination for the 
oxidation-treatment effectiveness of the organic substance in the sanitary sewage to fall, but in this example of 
use, if the organic substance becomes beyond the above-mentioned set point, the photooxidation decomposition 
activity of a photocatalyst 3 increases by the ultraviolet-rays light exposure by the ultraviolet-rays light source 9, 
oxidative degradation processing of the organic substance comes to be ensured, and treated-water deterioration 
can be prevented. 

[0037] In case the ultraviolet-rays light source 9 lights up, the ultraviolet-rays luminous intensity emitted from the 
ultraviolet-rays light source 9 comes to be proportional to the organic substance concentration detected by the 
organic substance concentration sensor 13 mostly. By this, ultraviolet-rays luminous intensity irradiated from the 
ultraviolet-rays light source 9 is made into necessary minimum, the power cost which the ultraviolet-rays light 
source 9 takes is held down, and it becomes possible to plan processing cost reduction. 

[0038] If it was in the sewage treatment unit 40 of this operation gestalt, since it should have the sanitary-sewage 
amount-of-supply controller 17 which should be based on the organic substance concentration in the sanitary 
sewage in the organic substance concentration sensor 13 which detects the organic substance concentration in 
the sanitary sewage supplied to the sewage disposal section 5, and the sanitary-sewage amount of supply by 
liquid-sending pump 7a, the throughput of equipment should be embraced in the total amount of the organic 
substance in the sanitary sewage supplied to per unit time amount at the sewage disposal section 5. Therefore, 
processing effectiveness can be raised while always keeping low the organic substance concentration in treated 
water, even when the organic substance concentration in the sanitary sewage supplied, to the sewage disposal 
section 5 is changed. 

[0039] Moreover, according to the photooxidation decomposition throughput of a photocatalyst 3, the quality of 
treated water is [ the total amount of the organic substance supplied to per unit time amount in the sanitary- 
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sewage amount-of-supply controller 17 at the sewage disposal section 5 by enabling it to make the sanitary- 
sewage amount of supply mostly in inverse proportion to organic substance concentration ] correctly certainly 
maintainable good. 

[0040] Moreover, even when the organic substance concentration in the sanitary sewage is high, while raising the 
photooxidation decomposition activity of a photocatalyst 3 and preventing treated water deterioration by forming 
the artificial-light exposure section 10 and the artificial-light control section 22 which adjusts the ultraviolet-rays 
luminous intensity from the ultraviolet-rays light source 9 based on the organic substance concentration in the 
sanitary sewage, it becomes possible to hold down protection processing cost about the luminous intensity 
irradiated by the photocatalyst 3 becoming superfluous. 

[0041] Moreover, by the artificial-light control section 22 enabling it to proportion ultraviolet-rays luminous 
intensity to the organic substance concentration in the sanitary sewage mostly at the time of lighting of the 
ultraviolet-rays light source 9, light can be irradiated the neither more nor less at a photocatalyst 3, and much 
more improvement in the nature of treated water and processing cost control are attained. 
[0042] Next, the 4th operation gestalt of the sewage treatment unit of this invention is explained. The sewage 
treatment unit 50 which drawing 4 shows the 4th operation gestalt of the sewage treatment unit of this invention, 
and is shown here It replaces with the point that the same sensor 6 on the strength [ optical ] as the sewage 
treatment unit 20 of the 1st operation gestalt is formed, and the sanitary-sewage amount-of-supply controller 17. 
Liquid-sending pump 7a, The point that the sanitary-sewage amount-of-supply controller 27 which consists the 
sanitary-sewage amount of supply by liquid-sending pump 7a of a sanitary-sewage control section 28 based on 
natural light reinforcement and/or organic substance concentration is formed, And it replaces with the artificial- 
light control section 22, and differs from the sewage treatment unit 40 of the operation gestalt of the above 3rd in 
that the artificial-light control section 32 which had .the reinforcement of the artificial light adjusted based on 
natural light reinforcement and/or organic substance concentration is formed. 

[0043] The sanitary-sewage amount-o^supply controller 27 is made possible [ that the sanitary-sewage amount 
of supply by liquid-sending pump 7a should be based on either or both among the reinforcement of the natural light 
detected by the sensor 6 on the strength / optical /, and the organic substance concentration of the sanitary 
sewage detected by the organic substance concentration sensor 13 ]. When the sanitary-sewage amount of supply 
shall be based only on natural light reinforcement, it is desirable to enable it to set up the sanitary-sewage 
amount-of-supply controller 27 so that the sanitary-sewage amount of supply may be proportional to natural light 
reinforcement mostly. Moreover, when the sanitary-sewage amount of supply shall be based only on organic 
substance concentration, it is desirable to enable it to set up the sanitary-sewage amount-of-supply controller 27 
so that the sanitary-sewage amount of supply may be mostly in inverse proportion to organic substance 
concentration. Moreover, when the sanitary-sewage amount of supply shall be based on both natural light 
reinforcement and organic substance concentration, it is desirable to enable it to set up the sanitary-sewage 
amount-of-supply controller 27 so that the sanitary-sewage amount of supply may be proportional to natural light 
reinforcement / organic substance concentration (value which **(ed) natural light reinforcement by the organic 
substance concentration in the sanitary sewage) mostly. 

[0044] The artificial-light control section 32 can control lighting and putting out lights of the ultraviolet-rays light 
source 9 based on either or both among the natural light reinforcement detected by the sensor 6 on the strength 
[ optical ], and the organic substance concentration detected by the organic substance concentration sensor 13, 
and can adjust ultraviolet-rays luminous intensity now based on either or both among natural light reinforcement 
and organic substance concentration at the time of lighting of the ultraviolet-rays light source 9. 
[0045] The artificial-light control section 32 can make the ultraviolet-rays light source 9 turn on, when it becomes 
beyond the set point as which organic substance concentration was beforehand determined when natural light 
reinforcement was less than the set point defined beforehand, or when natural light reinforcement / organic 
substance concentration is less than the set point defined beforehand. Moreover, the artificial-light control section 
32 can make the ultraviolet-rays light source 9 switch off, when less than the set point as which organic substance 
concentration was beforehand determined when it became beyond the set point as which natural light 
reinforcement was determined beforehand, or when it becomes beyond the set point as which natural light 
reinforcement / organic substance concentration was determined beforehand. 

[0046] Moreover, the artificial-light control section 32 can be set up now as the ultraviolet-rays light 
reinforcement from the ultraviolet-rays light source 9 is shown below based on either or both among natural light 
reinforcement and organic substance concentration at the time of lighting of the ultraviolet-rays light source 9. 
When ultraviolet-rays light reinforcement shall be based only on natural light reinforcement, it is desirable to enable 
it to set up the sanitary-sewage amount-of-supply controller 27 so that ultraviolet-rays light reinforcement may 
be mostly in inverse proportion to natural light reinforcement. Moreover, when ultraviolet-rays light reinforcement 
shall be based only on organic substance concentration, it is desirable to enable it to set up the sanitary-sewage 
amount-of-supply controller. 27 so that ultraviolet-rays reinforcement may be proportional to organic substance 
concentration mostly. Moreover, when ultraviolet-rays light reinforcement shall be based on both natural light 
reinforcement and organic substance concentration, it is desirable to enable it to set up the sanitary-sewage 
amount-of-supply controller 27 so that ultraviolet-rays light reinforcement may be mostly in inverse proportion to 
natural light reinforcement / organic substance concentration. 

[0047] Next, an example of the operation of the sewage treatment unit 50 of this operation gestalt is explained. In 
this example of use, the sanitary-sewage amount of supply to the sewage disposal section 5 by liquid-sending 



pump 7a sets up beforehand the sanitary-sewage amount-of-supply controller 27 so that it may be proportional to 
the above-mentioned natural light reinforcement / organic substance concentration mostly. Moreover, the 
sanitary-sewage amount-o^supply controller 27 is beforehand set up so that ultravioiet-rays light reinforcement 
may be mostly in inverse proportion to natural light reinforcement / organic substance concentration at the time of 
lighting of the ultraviolet-rays light source 9. 

[0048] Actuation of the sewage treatment unit 50 in the case of changing hereafter the reinforcement of the 
natural light detected by the organic substance concentration and/or the sensor 6 on the strength [ optical ] in 
the sanitary sewage within limits from which lighting of the ultraviolet-rays light source 9 becomes unnecessary is 
explained. 

[0049] First, the case where the organic substance concentration in the sanitary sewage takes constant value, and 
natural light reinforcement is changed is explained. In this example of use, since he is trying for the sanitary- 
sewage amount of supply to be proportional to the above-mentioned natural light reinforcement / organic 
substance concentration mostly, the sanitary-sewage amount of supply is lessened in proportion [ almost ] to the 
amount of falls of natural light reinforcement. For example, when the reinforcement of the natural light becomes 
abbreviation half, the sanitary-sewage amount of supply also serves as abbreviation half, and the total amount of 
the organic substance which flows into the sewage disposal section 5 per unit time amount serves as abbreviation 
half. Thus, since the total amount of the organic substance supplied to per unit time amount at the sewage 
disposal section 5 becomes a thing according to luminous intensity, the organic substance concentration in the 
treated water obtained is kept low. 

[0050] On the contrary, when the reinforcement of the natural light irradiated by the photocatalyst 3 increases, the 
sanitary-sewage amount of supply increases in proportion to the augend of natural light reinforcement. In this 
case, since the oxidative degradation processing effectiveness of the organic substance improves, the organic 
substance concentration of the treated water obtained is kept low. For example, when the reinforcement of the 
natural light doubles [ about ], the sanitary-sewage amount of supply also becomes twice [ about ], but since the 
oxidative degradation processing effectiveness of the organic substance by the photocatalyst 3 also becomes 
twice [ about ], the organic substance concentration in treated water is kept low. Thus, when the reinforcement of 
the natural light increases, the amount of sewage disposal can be raised, without worsening quality of treated 
water. 

[0051] Next, the case where natural light reinforcement takes constant value, and the organic substance 
concentration in the sanitary sewage is changed is explained. When the organic substance concentration in the 
sanitary sewage increases, the amount of sanitary sewage per [ which is supplied to the sewage disposal section 5 
in inverse proportion to the augend of organic substance concentration ] time amount is lessened. For example, 
when the organic substance concentration of the sanitary sewage becomes twice [ about ], the amount of sanitary 
sewage supplied to the sewage disposal section 5 serves as abbreviation half. On the contrary, when the organic 
substance concentration in the sanitary sewage decreases, the amount of sanitary sewage per [ which is supplied 
to the sewage disposal section 5 in inverse proportion to the decrement of organic substance concentration ] time 
amount increases. For example, when the organic substance concentration of the sanitary sewage becomes 
abbreviation half, the amount of sanitary sewage supplied to the sewage disposal section 5 becomes twice 
[ about ]. Therefore, the amount of organic substance supplied to per unit time amount at the sewage disposal 
section 5 is maintained almost uniformly, and the organic substance concentration in the treated water obtained is 
kept low. 

[0052] Next, the case where natural light reinforcement and the organic substance concentration of the sanitary 
sewage are changed to coincidence is explained. In this example of use, when the organic substance concentration 
in the sanitary sewage becomes abbreviation half while natural light reinforcement becomes twice [ about ] since 
the sanitary-sewage amount of supply is proportional to natural light reinforcement / organic substance 
concentration mostly for example, the sanitary-sewage amount of supply becomes twice [ about ], i.e., about 4 
times, further based on twice [ about ] and organic substance concentration based on natural light reinforcement. 
Moreover, when the organic substance concentration in the sanitary sewage becomes twice [ about ] while natural 
light reinforcement serves as abbreviation half, the sanitary-sewage amount of supply becomes abbreviation half, 
i.e., about 1/4 time, further based on abbreviation one half and organic substance concentration based on natural 
light reinforcement moreover, the case where both natural light reinforcement and organic substance 
concentration become twice [ about ] — the amount of sanitary-sewage liquid sending — natural light 
reinforcement — being based — twice [ about ] and organic substance concentration — being based — 
abbreviation one half — that is, changing becomes almost nothing. 

[0053] Moreover, when the reinforcement of the natural light decreases by weather change, sunset, etc., or the 
organic substance concentration in the sanitary sewage increases and natural light reinforcement / organic 
substance concentration is less than the set point defined beforehand, the ultraviolet-rays light source 9 lights up 
by the artificial-light control section 32, ultraviolet-rays light is emitted from the ultraviolet-rays light source 9, 
and the luminous intensity irradiated by the photocatalyst 3 increases. 

[0054] In case the ultraviolet— rays light source 9 lights up, the ultraviolet— rays luminous intensity emitted from the 
ultraviolet-rays light source 9 comes to be proportional to natural light reinforcement / organic substance 
concentration mostly. By this, ultraviolet-rays luminous intensity irradiated from the ultraviolet-rays light source 9 
is made into necessary minimum, the power cost which the ultraviolet-rays light source 9 takes is held down, and 
it becomes possible to plan processing cost reduction. 



[0055] If it is in the sewage treatment unit 50 of this operation gestalt, since it has the sensor 6 on the strength 
[ optical ], the organic substance concentration sensor 13, and the sanitary-sewage amount-of-supply controller 
27 that should be based on natural light reinforcement and/or organic substance concentration in the sanitary- 
sewage amount of supply, the total amount of the organic substance in the sanitary sewage supplied to per unit 
time amount at the sewage disposal section 5 should be correctly responded to the photooxidation decomposition 
activity of a photocatalyst 3. Therefore, processing effectiveness can be raised while always keeping low the 
organic substance concentration in treated water, even when which of the organic substance concentration in the 
sanitary sewage supplied to the sewage disposal section 5 and the natural light reinforcement irradiated by the 
photocatalyst 3 is changed. 

[0056] Moreover, according to the photooxidation decomposition throughput of a photocatalyst 3, improvement in 
the nature of treated water and processing cost control can be aimed at for the total amount of the organic 
substance supplied to the sewage disposal section 5. in the sanitary-sewage amount-of^supply controller 27 by 
enabling it to proportion the sanitary-sewage amount of supply to natural light reinforcement / organic substance 
concentration mostly much more correctly. 

[0057] Moreover, even when natural light reinforcement and/or organic substance concentration are changed by 
forming the artificial-light exposure section 10 and the artificial-light control section 32 which adjusts the 
ultraviolet-rays luminous intensity from the ultraviolet-rays light source 9 based on natural light reinforcement 
and/or organic substance concentration, while raising the photooxidation decomposition activity of a photocatalyst 
3 and preventing treated water deterioration, it becomes possible to hold down protection processing cost about 
the luminous intensity irradiated by the photocatalyst 3 becoming superfluous. 

[0058] Moreover, by the artificial-light control section 32 enabling it to proportion ultraviolet-rays luminous 
intensity to natural light reinforcement / organic substance concentration mostly at the time of lighting of the 
ultraviolet-rays light source 9, light can be irradiated the neither more nor less at a photocatalyst 3, and much 
more improvement in the nature of treated water and processing cost control are attained. 

[0059] Moreover, drawing 5 shows the sewage disposal section and the artificial-light exposure section which are 
used for the 5th operation gestalt of the sewage treatment unit of this invention, and the sewage treatment unit 60 
of this 5th operation gestalt is the point that the reflecting plate 26 is formed between the sanitary-sewage flow 
conduit way 4 and the ultraviolet-rays light source 9, and differs from the sewage treatment units 20, 30, 40, and 
50 of the above-mentioned 1st thru/or the 4th operation gestalt A reflecting plate 26 is for raising the exposure 
effectiveness to the photocatalyst 3 of the natural light, and is formed in rectangle the whole sanitary-sewage flow 
conduit way 4 tabular to. A reflecting plate 26 can be formed so that a top-face 4, i.e., sanitary-sewage flow 
conduit way, side may serve as a high reflection factor, it can reflect the natural light which reached down the 
sanitary-sewage flow conduit way 4, and can irradiate the reflected light now at the photocatalyst 3 in the 
sanitary-sewage flow conduit way 4. 

[0060] A reflecting plate 26 is made movable at field inboard, and can be moved now to the location which does 
not interrupt the exposure of the ultraviolet-rays light turned to the sanitary-sewage flow conduit way 4 shown in 
drawing 5 , and the sanitary-sewage flow conduit way 4 from the uftraviolet-rays light source 9 from the location 
between the ultraviolet-rays light sources 9. 

[0061] In case the sewage treatment unit equipped with the above— mentioned reflecting plate 26 is used, in using 
only the natural light, as shown in drawing 5 , it arranges a reflecting plate 26 between the sanitary-sewage flow 
conduit way 4 and the ultra violet- rays light source 9. The natural light which passed through the sanitary-sewage 
flow conduit way 4, and reached down the sanitary-sewage flow conduit way 4 by this is reflected on a reflecting 
plate 26, and the part is irradiated toward the upper part by the photocatalyst 3 in the sanitary-sewage flow 
conduit way 4. For this reason, the reinforcement of the natural light irradiated by the photocatalyst 3 is raised. 
Moreover, when using the ultraviolet-rays light source 9, it is made to move to the location which does not 
interrupt the exposure of the ultraviolet-rays light which turned the reflecting plate 26 to the sanitary-sewage flow 
conduit way 4 from the ultraviolet-rays light source 9. 

[0062] In the sewage treatment unit 60 of this operation gestalt, when using only the natural light by use of a 
reflecting plate 26, the reinforcement of the natural light irradiated by the photocatalyst 3 can be raised, and the 
effectiveness of sewage disposal can be raised. 

[0063] In addition, although it should have the ultraviolet-rays light source 9 which irradiates ultraviolet rays in the 
artificial-light exposure section 10 in the sewage treatment unit of each above-mentioned operation gestalt, it 
should have the light source which can irradiate not only this but the light, infrared light, etc. Moreover, in each 
above-mentioned sewage treatment unit, although the artificial-light exposure section 10 was formed down the 
sanitary-sewage flow conduit way 4, the installation location of not only this but the artificial-light exposure 
section 10 can be made arbitrary, for example, can also be established in the exterior of the sewage disposal 
section 5. Moreover, when the artificial-light exposure section 10 and the artificial-light control sections 12, 22, 
and 32 are formed and natural light reinforcement, organic substance concentration, or natural light 
reinforcement / organic substance concentration is less than the set point in each above-mentioned sewage 
treatment unit, Or although it enabled it to irradiate the artificial light at a photocatalyst 3 when it became beyond 
the set point, it is also possible to constitute a sewage treatment unit from a sewage treatment unit of this 
invention, without preparing not only this but the artificial-light exposure section 10 and the artificial-light control 
sections 12, 22, and 32. 
[0064] 



[Effect of the Invention] Processing effectiveness can be raised while always keeping low the organic substance 
concentration in treated water, even when the reinforcement of the natural light irradiated by the photocatalyst 
and/or the organic substance concentration in the sanitary sewage are changed if it is in the sewage treatment 
unit of this invention as explained above. Moreover, the artificial light is irradiated at a photocatalyst only at the 
time of a natural light fall on the strength or the increment in organic substance concentration by having equipped 
the photocatalyst with the artificial-light exposure section which irradiates the artificial, light, and the artificial -light 
control section which adjusts the reinforcement of the artificial light, while maintaining the activity of a 
photocatalyst highly and preventing aggravation of the quality of treated water by this, the cost which an artificial- 
light exposure takes can be controlled low, and processing cost reduction can be planned. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) It is the top view showing the outline configuration of the 1st operation gestalt of the sewage 
treatment unit of this invention. It is the side elevation of the sewage disposal section of the sewage treatment 
unit shown in (b) and (a), and the artificial-light exposure section. 

[Drawing 2] (a) It is the top view showing the outline configuration of the 2nd operation gestalt of the sewage 
treatment unit of this invention. It is the side elevation of the sewage disposal section of the sewage treatment 
unit shown in (b) and (a), and the artificial-light exposure section. 

[Drawing 3] (a) It is the top view showing the outline configuration of the 3rd operation gestalt of the sewage 
treatment unit of this invention. It is the side elevation of the sewage disposal section of the sewage treatment 
unit shown in (b) and (a); and the artificial-light, exposure section. 

[Drawing 4] (a) It is the top view showing the outline configuration of the 4th operation gestalt of the sewage 
treatment unit of this invention. It is the side elevation of the sewage disposal section of the sewage treatment 
unit shown in (b) and (a), and the artificial -light exposure section. 

[Drawing 5] (a) It is the side elevation showing the sewage disposal section and the artificial-light exposure section 
which are used for the 5th operation gestalt of the sewage treatment unit of this invention. It is the important 
section enlarged drawing of the sewage treatment unit shown in (b) and (a). 
[Description of Notations] 

2 ... A sanitary-sewage supply line (sanitary-sewage supply means), 3 ... A photocatalyst, 5 ... Sewage disposal 
section, 6 ... A sensor (optical on-the -strength detection means) on the strength [ optical ], 7, 17, 27 ... Sanitary- 
sewage amount-of-supply controller (sanitary-sewage amount-of-supply accommodation means), 8, 18, 28 ... A 
sanitary-sewage control section, 9 ... Ultraviolet-rays light source (artificial source), 10 [ ... The photoelectric cell 
for sanitary-sewage amount-of-supply accommodation 20, 30, 40, 50, 60 / ... Sewage treatment unit ] ... The 
artificial-light exposure section, 12, 22, 32 ... An artificial-light control section, 13 ... An organic substance 
concentration sensor (organic substance concentration detection means), 19 
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IH*tl/cS^<7)3igfcS'c5v^T^7i<i!iaS55'\^7i< 

fcg^oaats^^rAi^osfifi^Hip-rsAi 




y ■ 
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1 

immtvmm 

ymmnmmc <t -o xm& ntc i^^c^g \cmrs . 

fls^a^-rsct^wafc-r^fiTkjaasBo , io 
. 2 ] tmm i e«oj5*«yi»iifcfev^r , 

\z S^JtWS-BrS c £ T- 1 3 «t 3 tc? nr ^5 c £ £ 

imtm4i w««i~305^^-fn*»i«E«o 20 
i§*iaa»«fc:fc^T\ i§*^a$®tt««icAxtt* 

ifigfc SBfRJtflfi«#* c t # r-t 3 * 5 ic ?nn>5 

fci^T, r§7j<®agpco^tt^fc AXtt* JBI* 1 5 ax 
W**f*AXJ16!H«»i:, ' 

tzw^ttz^mwrn* 50 
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AlftffltPffltts «ffi*W*»Hk:*^^TAX3taio 
£*T *3 J; DW **J»f 5 CbtfXZ, fr-DAXftM<D 

[ft 1 0 ] W*»awi5**0tt&-r Zft7kW&¥ 

iis-r5^7j<^aiaii5^©^-rs<: tttmLttzm 

am** 1 1 ] tmm 1 0 te«©*f ymm&wic *i > 

/Mwmm. t (s imwz % cttfxzzz? 

[it5t<^ 12] Bssiosfttti l- mm<Dm 7mm 
SBtefe^r, SzKJBaasojtftaitfcAx^BBwr* 

AXJtjB*#-r 5 AX3teBBtf» h , 

omwmsmcm^ > x Knft^m^wmt % ax^ 

amm 1 3 ] m$tm 1 3mm<D^7icmm^mic^ 
x, Axwmm, mzmTmmztcimmmmMs 
mm icrn^i * xxxytm<Dmi^ * tfrntntrntf* % c 

^oAX^^<7)^T^fcfev>TAX^O?Sfi 

1 5 <fc 5 1 * ft t ^ ^ c % # ^ -r a r^Tk saa^ 

Be 
[0 0 0 1] 

[0002] 

ymmmmt lt«, g^*^«fcM*t^ fta <t 3 

teUfefc©*, *^HS7>^ftHOAX>tiB*fliAs c 
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[00 03] 

14, a«8^?MWX«Wfc&&*n*c 4:4^6, 

age-pa, fflam^ttss-r 3t>©©, Auewwc 

So 

[00 04] 

®¥8**-rsc **#«£•*-**,©■?£*. wiaf* 

if JtN^ ** t fc^-p** «fe 5 teflMW % c fctf -et 

*-r* tome tt-e* t9iBAi7te$ij««, 

WtttZZtifiViS* *OAXttS©j5flTl?k:33^TA 

#T?t 3* 5 £«#*-«■©##* $7C, *f8jli© 

mm s nfc & wto»&ic > Tr^ksnasw^Ki* 

t&«*HBS-r5?f*«l&*Wlii#a:**-rafe©4:^* ' 

^**©wa*»jBak: « sjtff a* c t t 

*wt s Axjtjsaww t , * 0 r 

tta^nfeswiMt^t^TAijttoaueswBir 50 
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*Ai3tiw»aj%wr-6t>©fc , raci:t>T»ir*o ne 

AX3fcWW»tt, «ffi«*»aftlcS^TAXttW<D 

mmc&^xAxftv&mzmEmmwmmiamit 

m #ZCtffXZZ&5 fcawrr a ©##* U\ * 

m&^WL\c&^xmiizntc%mt<Dim.ies&x}/%rc 
&mmm&m&mz «t o r^tu * ti^s** ©#& 
^g^s^^Tr57i<fflagR'N<Drf7i<ma^»-r5 

aai5©^jB«fcAX3t*jR#f*Ax*iB**'r*Ax 

©3fi«feJ:tf/$fe«:*«!l»S«tB#afcJ;^Tttttl 

*nfcs**©*«»»Bfca^^TAx^©!iiS*w 

fip-rSAX5tlW»B|J«*-r«fe©4:-r*c:i:feT*t*. 

WEAx^twiPStt^ lata g a&t&fi * 7c (iffifawMi 
mmicm^xAxytm<D&ffisi:zfmfi&ffl®ir%c 
ktfxg, fr^Axytm<D&ftmcis^xAxyt<D%&m 

[0 00 5] 

% 1 <DMM&i&*7F.irt><Dx\ c c fc^-r^Tksaass 

2 0 14, W«H!te^*©flW&igfcasjff@«ifc, » 

m®2t, fammm® 2 *^ & «t&* nfc^7j<^ cdw^ 

4 ar^TKMSSP 5 KM® 3 fc!$af£ft3 

6 k , wmw^ 5 tc ttis-r a ?s*«i&«*waj-r s?§ 

3 'tmnmxitmttz Axftmx&zmnmytm 9 % . 

xxmm^ 1 ot, xai-b^eictoTsi 

tti $ tire S ^©3MS TK^tt^Sl 9 6 ©^ 

m^©?fig^«-r^Ax»jffl]gp 1 zt, fflctim 

7j<^«&MiSSIi5g|J7, AX^Jfflgpi 2fcS»!*nfe*» 
15 k, «jgl 5fcSBK*nfc?6«fflJWt»l 5a« 
*fcfc©k2ftT^;|>o 

[0006] ^7j<jQ,agi! 5 ©^TkajjisK 4 a»© 

B^W8S4 ^i*iLTAPg|5 4 ckttinSP4 d£ 
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5 

w-rs io©is»*»jiw*j:3fc*n^n©*!i8ajra± 

BIASEM ailTtt, 0IJ*fcfrtSl 5-2 Om 
nu M 1 7 ~ 2 5 mmTfeS t«D*ffl^S C k^t 

[0007] r§7j<ijiiji^8s 4 rt tifcytmm 3 1 

LTtt, 3fc «*H3iaRfl«©JfMJfc*»>?£ttfcU c 10 

tfcSfcOiWH^BtU WfclfT i O2, CdS, S r 
T i O3, F etO*nftNmW&b&. C<D%m&3 

[0 0 0 8] ^3SS-t>-9-6i:tTtt, iHJf <D*fl»-fe 

ss 4 rt©7tft«i 3 icfsttsns g£ftoBXicstf« l 

[0009] ^7k^«ingiia? 7 sfeit 1 rt©^7j< 
zmtwm&5\m2>mm$y77 at, mm^yf7 

tfjtfljs-e S C £ T* 1 3 <fc 3 legfigf 5 C t &X* t 

[0 0 10] AXftJf*fgPl Ott, S^^JRffcEB* 

5®£«tt©*/l/#9 afcfrf£k©T% c«DAX3fc!HI* 
gp 1 01*, 4 ©TSrfr &*®£ttfc*flitt 40 

ft*!*** 3<fcdfc2ftTi/>S, 
[0011] ggftiaftiO LTfcJu iRffl0x*i/V7 

S9ffil®a5k:ti\ E*MR9 btfRttBtU «*H6tt«9 
#£*T Lfe t * fcJfiWSjtiS 9 *» B £JN « 9 b fc fattT 
BBftte ftft««»WPK«U E*Wfi*i57j<ilBIf 
SS 4 ft cOJtftfili 3 fcJRfhT S C Jb^t 5 <fc 5 * ft T 

[0 0 12] AXftifrJSflgG 1 2fis &ma*SK»l5» 

xmnmytm <Dm%&vffin*ftmt% ztttx so 
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■dX^Z, AXftftJSDgP 1 2«, ftaut-feytfefrfc© 

&g£i& c h # t * s *o«afli#ffl^±ffiaastf 

fcRJSfflfiU: t * -otc t * Icftftlftfti! 9 *r8*T£ 
ckm«i5fc6oT^ c £fc, AX^WJ»fflJi 

[0 0 13] «B1 5ttx 2S«4?>^7 atSttStiT 
?><, »jil 5 am 3t«ffl7t*H6l 5 aVmfiZ'Jt 
^S^AM#&ft?»*ffTftttT^<, §3W*B& 
Ci««iMI«H-»ft*ftTT?3WWft l 5 alc£9?E1t 

^ftftw^^fofflT^, ntt»VBr«tasfc 

J6»*bl\ 2BtfflttWfi 1 5 a t LT(i, Jtt^Bgi** 
[0014] mmi 5(i, AX3tt»J»Wl 2fct 

&m»imt-£tix^Zo &tc, mwa 5tLri,t, urn 
<DWM&ttiii3afo9M*m^&cbt>'i*zz 0 nit. m 

[0 0 15] i^fc, 2^UUgji<o?5*«iaS« 2 0Of 

7 afc:J;Sjf7k«iaffl5 5'\0^*«je«*«, ±fBgM^ 
3SS(c Ktf JtW* J: 5 fci§##*&MJiffl5BP 7 %^i6K 
^LT*3<o $ft, AI3ttW»»l 2tt, K^ttK*9 

tfa«53tt©3Mlte«tfRJt«t« J: 7 ic^SLTfe < „ 
[0 0 16] JMT, ±Ce«Jt©3SS«^«>Sii>6nfc 

+^*3fifio iayt*^ 6 fts^ft tic fei^Tj^k^ffl 
a-rs^ffi^Kwr*. flrsn lrtfcus^ftfc 

rr§7j<5asg|5 5 or57j<jsSfflmss 4 te Apsp 4cfr 
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[0 0 17] C©l8t ftft&®3«\ ^^!BJl§«fl 

3 KmA*&&mmt*<DGWto*miMmt 
5 0 ^mk 3 1 <D&mic .j; •? w$w#is?s nfcttjas 

SS4cDfcbpg|54 dfrMWHU fflH**^ 1 4lc^A 

1"£o 10 

[0018] ft«® 3 fcjaw* ft* s«ofc©austfffiT 

fcj£lJTBM#:':/7 a©jM««ffffiTU *ffi«FlHJMi 

ft*, mfcfx j^«iasiJ5tjB«*n*e«ettoaut 
tfmwc & a, ytmm 3 1 <t 5 £»»©& 

flttS*n*?5*©i««fe»¥»i:4D, mfflBf 1813 0 

«#3fe©SftgfcJS Cfc fc© t £ * fc tb. #5 ft* as* 
[0 0 19] ®fc, Jt)»«3H:JS«?nSi«{Jt<03fifi 

5o C ©*£tefci\ J&ffitfMSfc ») 5 left 

tb, mznzmm>i<<DmMysmmteu< utctiz , 09*. 

, if 7j<®agl5 5 fc!iftft ft* iS&feD!Mttft!l 2 fglc 

tea, «yi7k*R*S{k***cfc4<?5*«H**w 
[0020] *fc N ^ftas^Biawfc * o §«&t©3s 40 

I»>b, ft&fi-tr >^ 6 te <fc o T«a«ftfc3tt©» 
fflFt*b%)b h ftfe!8S€*T@o 4: * ©*5*«|g8 
■ 2 0©»flF*WWr* o iMft©&gtf±feKSM£ 
T@ t> i: * ft?ftg-fc yy- 6 1 «fe o THtfJ *ftfc 

Itm-ZltZo cftfcj:9, 3&fleftS9fr&*fl.»3fc 

*<a«&h, f^ftfe^att^w^saurt© 

ft«!$ 3 fcflMteft* ftfefe$ 3 teJBWS ft*ft©3fiKtt 
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{g<&7cft* c 

[0 0 2 1] *^»3t}i9^jiSfl"-r*IBk:tt, AlftfW 

KM 9 2 ft3*#*ft©3afi*i*«/his i: 

[0 0 2 2] *^SS7B«©^7j<«na^2 Ofcfe^T 
3tt3aS-fe:>-»7-6fc±t>TttfflSftfca*S 

6PgP7*11^7"c J t,Oi:^ftTV^0T:\ f§7kfflaW5lc 
«l&$ft?>tf7j<cofl:^, Jtftttl3k:**^»fb^»p«yi 

tg^fc^cfcfeoi-rsc^^TtSo tot, 

3 izmm ft 5 i «0t©3fi«36i«iaB l t , jaa 

[0 0 2 3] *7"c, -Sl«d?>^7 alcj;?>^7KiaagP5 

il&T'ZZZvlCtZZLtlc&vX, Jf7j<5flag|5 5tc« 
i^^ ft* r§7j«D»£, iEStfc^ttj® 3 ©^®{b^)»Ma 

[0 0 2 4] ■ SB^ifeiai[9*wr*Ai3tja»ap 

*AX»JfflJg|5l 2^ffl^.fct<Di:-r^C^tcj;or, 
AI3tt«Ui« 1 0 ^fflV^T^)i!l!« 3 ic«Mtft%RW«fT 

Ma^afcit^> ^tt^i 3 fc#x. &ft«3to5fifi*^jg 

bfc«#"PfcB^k:cft«fln\ 7'6fli4«3©S1t^«< 

Jt^ AXJtJSaWtR-rsaXh^flKWilWL, JQa^i 

[0 0 2 5] AI3t«l»»l 2^s K^KW 

»9 J^jiSff LfcB*©«W»tt©3IR* a*8JlfiSMIfctttf 
EJ±0ll**SCt«<x , *S«fcdk:"rscfcfcJ:-3Ts )t 
te«3fc^^&ft*7t©3ia^r, iESIlc^tt^ 3 ©ft® 
{t^@P5!ia^fcJSU7cfe©i;U i/^^3©«Qa=i7. 

[0 0 2 6] 3Wc, *fgHH(Drf7j<5QaS»©^2©^ 

jgiwco^TKwr*. H2tt^ *fgBjc7)rf7}<Ma^a 

©^2©^St£rBS ; &7K-rt©15\ C C t^-r^7j<«ias 
B3 Ott, «iHl 5*±lfJWl»l 5 afc{^T> 

#y?7 aicmmftrc&m&mmBmytmmi 9^ 
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ft^jft-fc ±fEH l ©£*J&®0i§*«iS£B 2 0 i: H 

[00 27] ^Tk^filSliSfflJtlij'fi 1 9 £ l/Ctt> ft 

mm^mx'^o \ 9 Curtis %m 

fcSM«tfl&ft**5lcftr>T^*. 9(4, 
i5i**>^7 afc»**n, a**y^7 atCct^t§7i< 

[0 0 2 8] ±IB^7i<^ffl^B3 0*fflf»TJS**affl* 

a jwb 2 fg t * -3 few&t a, ytmm 1 9 o AMtftt 
2fet&K), mm#y?i aommmu^zm^mm-r 
&<> $(c yttm3\cmM-$nz&M%.<D&mtf®¥ti 

ft3<, 

[00 29] c<d£5\c, ^mmmm(omymm^m3 

0 icbtll ±iE©£ 1 ©^S!§^fts^^J<ffiS^E 2 

HWU »J<*©W^mg£{fi<«o£tk(c, © 30 
[0 0 3 0] Sfc, ±ffii§*ftigg«3 OfcifeoTtt, 
■fc&SfcbTWrscfcfc.}:!), ±fa#l3l(;:*Q7tT, 

[0031] #(c, *«w©^7j<«i^aE«<os3<onai! 
^ssto^TtUBj-rso 03«, *5§Bj(7)^7j<5aagH 40 
3 <D^mmm^t fe © c\ c c fc^-r^Msa 

B4 0(4, ^SJt-fey+r6 7bTO&nT*35.-r, »stt 

1 rt©^7j<©w^iifi*«aitsw«H«ig-fev* 1 

3iWft**&ftTV*jfi, AI3t*!iai»l 2fc^T, w 

o!«e«fiBi , r*Ai*ww»2 2 7bw&nri/^ 
y-fi at, mm$y?7 aiczz&Mmm*. %m 
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fca^^tofc-rs^iwsaJi 8 ft 3 
ft-tv*^, ±ks 1 Q^j&tgQ^Tk&i&H 2 0 

[0032] mwmm&*.yy 1 ztLTK, m<vc 

wmmtyy 1 3 (4, 1 (c^a^n, grew 1 ^ 

flMuaa-fey-y-i 3(4, wwHKDafifcjsufcWEffl* 

feot-rscfc^T»t* 0 r§7kt^«lBli5a5 1 7(4, W 
atofcfi-tvm 3^6<7)^ti!fi^fflts-c5^Tji^ 

y^7 afc,fc3?§7kfflg»5'\©iS7jc0tt&«* % ±13* 

[0033] Aitt*jw»2 2 a, ±iaw«i^®t(cs 
-i^xmw&ytm 9 ojjgirfe«t t/isff^wsp-j- 

l/^o AlDftBI»3B2 2(4, ^flBS»a-fe>"9- 1 3 3b>& 
O^ffiff^fif 70^46^ & & nfc 8Bt«U± ^ * -o Tct 

n^^(D?SS^«46Si:i:A^T't, *o^ffifi^fiI^ 

9*^jEr*-&«Ci:*(«-e*SJ:dt&oT^«o AX5"6 
$iJSUg[!2 2(4, jRtt»ttiB9 0;S*TI$te33^T\ ^Wff 

7j<4'©W»ft»Sk:SS'itW*-e:5 c i:^T*#S«fc -5 (c 

[0034] ^(c, *$mB&(DV37mm.mm4 o<om 
7m&mmmi na, wa^jgs-t 1 3 (c«t ^ t 

7 a (c 4: 5^7j<©ag|3 5 ^\<0rf zk«»&««« % ±BBW« ! ft 

Ai3aw«i» 2 2 (4, ftfttttf ai 9 <Dm ns^x, 

WS-mtU 9 t0*^«3tO3ftS*<#Bift»gk: (SB 
[0 0 3 5] *Hffl0ljT*(4> r57j<^»70\ ^7)<<7)W1i 

©w»»s^iii3PL^i:f(c(4, mmwrnrnvmrnm 

< * n^o m tfx 2 fis i 

* o t (c (4, r^saggp 5 tMs n*?f*«Ai«fi 
t ft So is t , ^Tktpowamftiafi^w^ tfc t * 
tc(4, waiUBjtficis^aic^uT^jcffiagiJ 5 (cm 



9 «* 
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k *) \c mm® 5 tc&*&£ tizgrnvKDumimtf- 
[0036] %®wwmtf±mm%mu±icm$^rci§ 

Xli, *$%*U:fet&£ffitU: &*1«ifii9 

[0037] %ftmKm9tfmt2>mc&, 

[0 0 3 8] #ISfl9etSM)?§#8iS8« 4 OfcfecT 

?5*«isa*j§7j<tt>© ftWMUfc m-3^tz & © t -r § 
¥ffi«pwa^ t> Jcrf7j<ffiag|j 5 fc{J8&2n*is**w« 

[0 0 3 9] *^ J5 7K«fS»I«gP 1 7%, 

[0 0 4 0] g 7c, AI3ttJH»ffll 0 fc, r?7j<^<0W« 40 
(WBtlc«^^T*^«JttiI 9 6 ©BlflltefcOBlt* 
HfflJ-rsAXttSywas 2 2 C ic «fc oT, r^7}< 

?gtt£iSJ6#Ul7j<StcD{gT£PA <* £ 4: fe fc* mm 3 
[0 0 4 1]$*:, KXmm^Z 2%, ftftttft&9 

KMM3\cm^8.%<yt%?mt%zttfxz, 50 
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[0 0 4 2] *t, *wn<Dft7mwm<D%4<Dmm 
■sob, si vnffiBmm 7k<nmmw 20 1 mm<o 

1 7fctt*.T\ SS*#^7 a£, m&vfl afc<fc 

»3^fc<fe© fc-T 3t§*0JW» 2 8 *• 

WWffl2 TtfRtt&ftT^SjS* *5<fct/AXft$lJ$g|52 

^TAi^oauifciwis-r 5 to i: * nfe xxmm 

7i<j!fiaS«4 o^s^^o 
[00 4 3] ^Tk&ii&MMgtf 27ttv >/7a 
7t3SJg-t>+)-6fc«};oT^tti^n 

JcBlSJtWf * i 5 fcHS? t * «fc o \ct^<omt% L 

t-r *«^fc a> ^cradMflni! 27*, t57km&m 
nmmam&ic mm&m-rz <t 5 k h^-p * 5 * a ic 

$g«pgi5gp2 7%, «*«*e«^e«s3t3fifi/w*w4i* 
a (mytmm^mTH^mammx'^Ltcm) iam 

[0 0 4 4] AX3tWJ»»3 2«\ )t^g-by9-6fc«fc 
oTtttt^nfeg^Sfifi, *atft»g"b^U-l 3fc<fc 

ZCttfXZ, fr-omw&ftM9<D&ftmcts^x, g 

[0 0 4 5] AX^SiJTO3 2tt, S«3tt«tt«»?»fi 

Stc, AI3tW»aU3 2tt, S*SJt3IUt^«)^ii)6ti 

S 9 ^ ff * € 5 c i: ^ T- * § «fc v {c * T t/ ^ o 
[0 0 4 6] t7c> AX^$)J®g|53 2tt, *^«3t®9 
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a, 2 7*, «^>iS3i5^«w»ss 

[0 0 4 7] 43^£flS<0?52k&I£B5 0<0$ 

■jkunuaomz 7 is, £^y77 atcts^saa 
%^ft&m^/mwmmcmzm£m-?z>& ! ? 20 

[0 0 4 8] &Tf, ?S*4>0*«l<B»fi33J;tf/'3:fc{i 

>+)- 6 tc ± r^ai^ nfc a«&t©3fiKtf*fl. 
5 0 comrt*®.®? 

[0 0 4 9] Sf, ^#*0*«^afi#-J£ffi*i: 

sat sjsf jtei-rs * 5 fc«nT^*fc», is&ftisjg 

[0 0 5 0] igfc, 3 tJB*f«ns i^ftO&g 

7k«tt*««iHllPT*. c<0»£fc«\ *rW»©»{fc#» 
ftia»a(i*«lfiU:-r*fcii), f#£ft3^S7j<^WMlg 40 

fc»&fctt, i5*{tt*&*feft2ffii:fcStf, ft»®3fc 

[0051]^, ^mm&i^-fs.m^to, aofs 
*p«fc£ttwtT?57k«ia*5 fciiti6*n«iiMBafc »? 50 
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7k«ia«5fcflMi&*n*?§*«!Wi^2flSi:fta 0 fito . 
[0052] &t&mm#&vm*oGffl!!B&m 

6fc^2{g, fft^^M^ftSo Sfc, g$$ft3£g 

fftt^a i: ft * t mttc^Qmrnmsim 2 « £ & 
wat/iastc s-cj^ r ^ & \cm¥tt, 

[0 0 5 3] ZTcs JifeMt J PB®mteS:*)&1£yt<Dm 

[0054] %ft!mtm9tf&ttir%mctt. mnmyt 

[0 0 5 5] 2|Eg|iS0BI8©t5*«iaSB5 Otc^ot 

fcfe<7)fri)^7j<mSWgi52 7 feOT'^S 
OT\ mffl^^fc 5 tcr?7j<5!lSg|5 5 n§^7j< 

[0 0 5 6] &tc, ^*«*ea«IB|JSIJ2 7*s r?7}<«$g 

£ 3 * 3 t-r 5 c 4: j; o r , r?7j<5!iagi5 5 tc^jg^ n 



r 
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h8HW*H* 

[0 0 5 7] AX«§tBfll Ofc, gM7t3Sa*3 

g<DffiT*K<-i: t fete, ymm temMznzmm 
&ff®ffl£&z<Q*mmm3Zh ctmm 10 

£fts<> 

[0 0 5 8] AX#M»»3 2*, IR^«%ii9 
tiglc stf JttW**S c 5 <fc 5 icf S c fct <fc 

ot> 3ttW3fca^ji3a:<jt*iiMrt-acfcjV"p*, 

■So 

[0059] 05^, xzmvfamw&mvm 
^lici^MasSB 2 0. 30, 40, 5 0^s*5 o 

EMtt 2 6 fi, a«SJt<03ttftBK 3 ^<0!S»?t6sp*ffi«>S 

fcjMSftr^So E*f*2 6tt, ±b$i, i-ftfc-sts 

7jc8raett4rt«Wt»»3h:Ba«1-SC t^T?t*J;-5 
fcftoTl^, 30 
[0 0 6 0] S*f«2 6tt, ®rt#frfcfllMg£2 

n, 0 5 fc^t^iffiaiisg 4 1 jfi^nats 9 ©raott 

«tt<DJRM* & ft vMftB $ ? # S «fc 5 fc ft T 

[0061] ±mmmz 6 *«xfc&*ffiattB*« 

^H5fc^1-<);^lc^7K^aW^4 k*^»^»9ora 
8Sa«K4 0T*fcJijaUfc@«»1£tt, -SANK 2 6±T? 40 

1«% 4 fc|SHtfc*^«JtOM#«a6ft^Htt«S^ 
[0 0 6 2] *^M^il<D^7j<5!iagg6 0 Tftt, £*f 

«i»3k:js#*n*e^©3s«*is«), mymmv® 
mzmsb%cttf?%5o 50 
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[0063] ftfc, ±tE&mM&m<om<-wmmwr* 
«, Axmm&i os\ mn&*m&ar%mnmytm 

$tc, ±m&?57mmgm-eiz, Axymtt&i 0 

ADfcfHIfffl l 0 ©RSffiBfittlci: "f 3 c i: #T*t, 
WAif, ^*4aa®5©^.g|5tiS^5c:i:fcT*tSo $ 
fc, ±IE=&^7j<Sfiag«T-«, AX3tS8«»l 0, AX 
3ttWJW» 1 2, 2 2, 3 2*mf, SMfttem. MWto 

its, *td&m<mm./M®m&mmfewz-f^-o 

mm 3 c t 1 5 <t -5 1 wttf, 
JSzWaasfi-ea, ctifc:H&-$\ Axj»rai3i 0, 
Axjtwwau 12, 22, 32 *R#f t?5*«yig« 

[0 06 4] 

KM©***] euiBiWLfcA^t, #?i»^7j<$na 
sit*-3Ta, 3t»«te!s««ns e^^«?sjgj3<t 

3AX«W£B£, AX3fc®3^*Blfl5'r3AIJtiWW 
Sfe«*aM»^ltt!Wl^tO*^M«fcAX3t*!ia» 

[0®O®¥ftl«B7!] 

[01] ( a ) *mn<Dm ymm&mnw, 1 ©^ss^ 
mommm^Tikt^mmx^^o (b) (a) ic^-r 
r§7j<^agH^7i<^ag|3*3ia ; AX7 , 6Fiftfgp©i!Jffi0 

[0 2] (a) *»WO?5*ftiaagBO^2<O^a0B 
llO«««fi8*^-r¥iSH?*-5o (b) (a) ley*? 

[03] Ca) *ftW(D?&mmm@<D%3<Dmim 
«o«iwi(a*avr¥iBH"??**. (b) (a) tc^-r 
^7j<saa^s<oif 7j<©agi3fc «t Ai^iftP©MiiH 

[0 4] (a) *f8W«D?57jcJi!iS«B<0S4O||JBB 
BottBtt^^-r^iBBlT-fe*, (b) (a) 
^7j<®aSg(Dr57j<«!iagfi*3ckt>"AX7 , 6^*fg|?£D{liJffi0 

[0 5] (a) *S6W©^Jt*aa»BOS 5 O*M0g 

IlT'i5 0 (b) (a) tc^-r^7]<5naS«©Sg|5ffi 
A0T-fe§o 
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2 • • •mrnxm , 3 • • 5 * ffl&tig ui*ao , 1 0 • • • xxxmrn. 1 2 , 

• • • mimwMs 6 ■ • • ftsfig-t (^?sg^tii# 22. 3 2 • • • Axmm^ 1 3 • • • watiigg-b 
m s 7, 17, 2 7 ■• ^mgMoiflt (w^«fi^aj^s) , 1 Q'>'ftkw&wmmit 

*Hffi¥8) v 8, 18, 2 8 • • '^**IJ»SP> 9"-«* 2 0, 3 0, 4 0, 5 0, 6 0 • • •}§7jc&Jl&fli 




[05] 



(a) 



(b) 




[02] 





la) 



lb) 
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(72)£BM 5M|. ?¥- F*-A(#%) 4D037 AA11 AB18 BA16 BA18 BB01 

If ra®£*$miWHI10# 1 -^v&xS BB02 CA12 

4D050 AA12 AB11 BBOl BC09 BDOl 
BD08 

4G069 AA04 AA11 BA04B BA48A 
CA05 CA07 CAIO CA11 DA06 
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